ADVANCES IN THE USE OF THERMOGRAPHY TO 
INSPECT COMPOSITE TANKS FOR LIQUID FUEL 

PROPULSION SYSTEMS 
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ADVANCES IN THE USE OF THERMOGRAPHY TO INSPECT 
COMPOSITE TANKS FOR LIQUID FUEL PROPULSION SYSTEMS 
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Defects: Inclusions (Shallow/Deep), Resin rich area 
Material Degradation NDE 
Summary 



DETECT DEFECTS 




NONDESTRUCTIVE EVALUATION OF COMPOSITES 
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Eddy Current 



Why use thermography? 
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Directly size anomalies using video caliper. 



THERMOGRAPHIC INSPECTION SYSTEM 
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THERMOGRAPHIC ANALYSIS METHOD 





THERMOGRAPHIC ANALYSIS METHOD 



Image subtraction (Image N - Pretrigger) 





RP1 Tank 




TANK DEFECT STANDARD 



Ply step section 
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Flash system utilized on tank exterior 








Photomicrograph (Fluorescent Penetrant) 

Delaminations at region S5 





Time-Temperature Comparison for Inclusion and Delaminations 



Time (Seconds) 



Cryogenic Feedline Thermography 



C. Build-up (Lamp) D Build-up (Flash) 




Feedline image map 
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Photomicrographs of Teflon tape inclusions 





eeply embedded plastic tape inclusions 



Time-Temperature Comparison for Inclusions at Different 



Time (Seconds) 





Defect at position A4 




TO TRACK MATERIAL DEGRADATION 



Thermal Diffuslvity Measurement for Material Condition 

Measurement 






POROSITY IN GRAPHITE EPOXY 
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SUMMARY 
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ively uniformly due to exposure to low temperatures and stress. 



